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Abstract Journal impact factor (JIF) has been used for journal evaluation over a long
time, but also accompanied by the continuing controversy. In this study, a new indicator,
the Journal’s Integrated Impact Index (JIII) has been proposed for journal evaluation. In the
JIII, one journal’s average citations per paper, total citations, and all journals’ average level
of average citations per paper and total citations have been used to characterize the inte-
grated impact of journals. Some contrastive analyses were carried out between JIII and JIF.
The results show some interesting properties of the new indicator, and also reveal some
relevant relationships among JIII, JIF, and other bibliometric indicators.
Keywords Bibliometrics  Journal impact factor  Journal’s Integrated Impact Index 
Citation
Introduction
Literature is one of the main ways for knowledge transfer. It always serves as an authentic
source of information from all around the world and has important role in information
communication. The study of journals, the vector of literature, is essential to analyze the
knowledge exchange. Traditional journal evaluation studies depend on peer review and are
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time-consuming (Campanario 1998). Bibliometrics scientists have developed many ways to
evaluate journals. In 1955, Dr Eugene Garfield proposed the concept of journal impact factor
(JIF) for journal evaluation (Garfied 1955). In early 1960s, Eugene Garfield and Irving H. Sher
began to use the JIF to help Science Citation Index (SCI) to select source journals. The JIF
became one of the most widely used indicators since then, and at the same time, accompanied
by the continuing controversy over a long time. Even Dr Garfield himself said: ‘‘At that time it
did not occur to me that it would one day become the subject of widespread controversy. Like
nuclear energy, the impact factor has become a mixed blessing.’’ (Garfied 1999)
In 2005, the physicist Jorge Hirsch from UC San Diego proposed the H index (Hirsch
and Jorge 2005) to quantify an individual’s scientific output, and carried out further
research by taking into account the effect of multiple co-authorship (Hirsch 2010). Braun,
Gla¨nzel and Schubert extended the applications of the H index to journal evaluation (Braun
et al. 2005, 2006), they also used this index to do an empirical analysis (Schubert and
Gla¨nzel 2007). Egghe proposed a new index (g-inedx) when he analyzed the effect of the H
index (Egghe 2006), and this new index led to many discussions (Egghe 2009; Guns and
Rousseau 2009; Schreiber 2010a, b; Todeschini 2011). Although these new researches
have emerged, the JIF is still one of the most important evaluation tools so far. The current
debates and researches to improve the JIF are mainly focused around the following aspects:
1. The JIF does not evaluate the quality of those citations in the calculation process.
Buela-Casal suggested also taking into account the reputation of the journals where
citations appear in the calculation process (Buela-Casal 2004), and this point also had
been mentioned earlier by Pinski and Narin (1976). A research group from Spain
proposed a new index SCImago Journal Rank (SJR) based on database Scopus. The
basic assumption of the SJR is: the more a journal is cited by high reputation journals,
the higher the prestige of this journal (Butler 2008). This assumption is fully
considering the difference between those journals where citations appear.
2. The JIF used 2 years time period in the calculation. Archanbault and Lariviere thought
there is no basis for the statistics to choose 2 years, the time span is too short, and thus
the JIF can not reasonably measure the influence of papers in some subjects
(Archanbault and Lariviere 2009). Gla¨nzel and Moed’s study also shows this point
(Gla¨nzel and Moed 2002). Della Sala and Grawford found that 5 years statistic is more
suited to analyze the JIFs for the journals in the field of neuropsychology (Della Sala
and Grawford 2006). Forced by the pressures, Thomsom Reuter started to include new
indicators such as 5-Year JIF in Journal Citation Reports (JCR) 2007 edition.
3. The amount of different subject journals included in JCR varies greatly, and because
of the reference traditions, there is huge difference between the citations of different
subjects. Del Rı´o’s group (Ramirez et al. 2000) and Markpin’s group (Sombatsompop
and Markpin 2005) recommend to normalize the JIF base on specific subject areas.
Van Leeuwen and Moed (2002) discussed the deficiencies of the JIF in this respect,
and proposed Journal to Field Impact Score (JFIS) to describe the influence of
journals. Egghe and Rousseau defined relative impact indicators to reflect the relative
contribution of journals (Egghe and Rousseau 2002).
4. Language preference. Winkmann, Schlutius and Schweim think that the journal
selection of ISI has a significant preference for English (Winkmann et al. 2002), very
few languages other than English are included in ISI. Bordons, Ferna´ndez and Go´mez
discussed the shortcomings of this preference (Bordons et al. 2002), it is beneficial for
the journals in English-speaking countries to get high JIFs, but for non-English
publications in other countries, it is more difficult to obtain high JIFs.
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5. Diachronous versus synchronous impact factor. The JIF is a synachronous impact
factor which means citations used for calculation are all received in the same year. The
term ‘diachronous’ refers to the fact that the data used in the calculation are from
different years with a starting point. Ingwersen and Larsen believe that diachronous
impact factors for evaluation are more fair than synchronous impact factors, and they
have given the reasons in their study (Ingwersen et al. 2001). Meanwhile, this was also
discussed by Iribarren-Maestro and Larsen (Iribarren-Maestro et al. 2009).
In addition to the above arguments, there is an important thing but often easily ignored: in
essence, the JIF reflects the average citations of articles published in a journal in certain
period of time, but does not reflect the total amount of citations of the journal. So, it is not
appropriate to use the JIF to evaluate the integrated impact of journals. Just like it is not
appropriate to use gross domestic product (GDP) per capita or gross national product
(GNP) per capita to measure the impact of a country in the economy of the world.
In this study, we propose a new non-dimensional citation-based indicator, the Journal’s
Integrated Impact Index (JIII). In the JIII, we consider not only one journal’s average
citations per paper and total citations, but also the average level of all journals’ average
citations per paper and total citations for the same time period as in the common JIF, so
that the JIII can better reflect the integrated impact of journals.
Data collection and research methodology
In order to evaluate the integrated impact of journals, a new indicator, the JIII is proposed.
As we know, citations and hence impact are always calculated with respect to a certain
pool of journals. In this research, we always assume that the journals under the investi-
gation belong to the JCR database published by Thomson Reuters. To assure the accuracy,
authority, and also the comparability with the JIF of ISI, the data used in the JIII calcu-
lation were directly collected from the JCR database. The data includes the total citations
in 1 year to the source items published in one journal in the previous 2 years (TYC), and
the corresponding average citations per paper (CPP, namely JIF) for the same time period
and the same items.
Here, we take the data in 2009 as an example to show the calculation of the JIII. In
2009, there were 7,387 journals included in JCR Science Edition, the JIII of a journal can










In which: CPPX-2009 is the average citations in 2009 to the source items published by the
journal X in 2008 and 2007, namely the journal X’s 2009 impact factor; CPPi-2009 is the
average citations in 2009 to the source items published by the ith (1 B i B 7,387) journal
in 2008 and 2007, namely the ith journal’s 2009 impact factor; TYCX-2009 is the total
citations in 2009 to the source items published by the journal X in 2008 and 2007; and
TYCi-2009 is the total citations in 2009 to the source items published by the ith
(1 B i B 7,387) journal in 2008 and 2007.
The above formula includes two parts: the first part is the ratio of the CPP of one journal
over the average CPP of all compared journals; the second part is the ratio of the TYC of the
journal over the average TYC of all compared journals. From the formula, we can see that:
The Journal’s Integrated Impact Index 651
123
(1) It is possible for a journal to obtain high JIII only when it has both high CPP and high
TYC. This will be specifically discussed in the comparison and analysis section.
(2) The JIII reflects the integrated impact of a journal relative to the average impact of all
compared journals (in this paper, all compared journals refer to the journals included
in JCR in 1 year), so it provides a way or a relatively straightforward and simple
method to measure the relative position of a journal in all compared journals. For
example, if one journal’s JIII is bigger than 4, we can say that its integrated impact is
excellent; if it is smaller than 4 and bigger than 2, we can say that its integrated
impact is very good; if it is smaller than 2 and bigger than 1, we can say that its
integrated impact is good; if it is close to 1, we can say that its integrated impact is
fair; if it is smaller than 1 and bigger than 0.5, we can say that its integrated impact is
poor; if it is smaller than 0.5, we can say that its integrated impact is very poor.
For some journals, such as JIIINATURE-2009 & 37.852, JIIINEW ENGL J MED-2009 &
32.737, JIIISCIENCE-2009 & 32.731, JIIICELL-2009 & 21.830, JIIIP NATL ACAD SCI USA-
2009 & 20.771, in general, we can say that these journals’ integrated impacts are excellent.
For other journals, such as JIIICASTANEA-2009 & 0.068, JIIITOXIN REV-2009 & 0.046,
JIIIFILTR SEPARAT-2009 & 0.038, then we can say that these journals’ integrated impacts are
very poor among all journals included in JCR.
In addition, we can see from the formula that the JIII is a relative value rather than an
absolute value. The JIII of the same journal will change due to the difference of the scope
of compared journals. The above formula and calculation are based on all journals included
in 2009 JCR Science Edition. And we can also do this calculation based on a subject such
as immunology or a certain type of subject such as physics related subject categories, and
the journals in a subject may be more comparable. To keep consistency, the later analysis
is all based on all journals included in JCR in one year.
Comparisons and analysis
Does the JIII reflect a journal’s integrated impact better than the JIF? Here, we are going to
compare them from different ways.
Table 1 shows the average difference rates of ranks calculated by the JIII and JIF at
different top percentage levels. The definition and the calculation method of the difference
rate can be described as following:
When the difference between the two ranks of a journal is bigger or equal to half of the
production of the top percentage and the total journals included in JCR in that year, we think
that there is a big difference between the two ranks. The percentage of the journals which have
different ranks over all the journals ranked in this level can be defined as the difference rate.
For example, there are 6,088 journals in 2005 JCR Science Edition, then the top 5% jour-
nals = 6,088 9 0.05 & 304, there are totally 417 journals ranked in top 5% according to the
JIII or JIF calculations. For 226 journals, the difference between the two ranks is bigger or
equal to half of the production of the top percentage and the total journals included in JCR
in that year (6,088 9 0.05 9 0.5 & 152). Then the difference rate can be calculated as:
DRAll-JIII-JIF-5%-2005 = 226/417 & 54.2%. Using the same method, we can also get:
DRAll-JIII-JIF-5%-2006 & 56.7%, DRAll-JIII-JIF-5%-2007 & 52.4%, DRAll-JIII-JIF-5%-2008 & 55.0%,
DRAll-JIII-JIF-5%-2009 & 57.2%. So, the average difference rate between the two ranks of all
journals in 2005–2009 is ADRAll-JIII-JIF-5%-2005–2009 = (DRAll-JIII-JIF-5%-2005 ? DRAll-JIII-JIF-
5%-2006 ? DRAll-JIII-JIF-5%-2007 ? DRAll-JIII-JIF-5%-2008 ? DRAll-JIII-JIF-5%-2009)/5 & 55.1%.
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The average difference rate ADRJIII-TYC and ADRJIF-TYC can be also calculated
accordingly. The same calculation method has been used in different subjects such as
Chemistry, Computer, Engineering, Materials and Physics (Table 1).
From Table 1, we can see that the difference between the two ranks in top 5% and top
10% level is obvious, not only for all journals but also for specific subjects such as
Chemistry, Computer, Engineering, Materials and Physics. The results show obvious
difference rank from different indicators. This implies a big difference between the indices
JIII, JIF and TYC. But overall, the difference rate decreases when the percentage level
increases.
In this part, we are going to analyze the rank of specific journals. Table 2 lists all
journals in JCR with an average JIII (AJIII) or average JIF (AJIF) in top 20 and they are
included in JCR at least 3 years from 2005 to 2009. As we all know, Nature and Science
are the most prestigious scientific journals all over the world. Their average JIIIs ranked
first and third respectively, although their average JIFs ranked only the tenth and the
twelfth. New Engl J Med, the oldest and the most prestigious continually published medical
journal in the world, its average JIII and average JIF both ranked second. For some other
famous journals, such as P Natl Acad Sci USA, J Am Chem Soc, Phys Rev Lett, Angew
Chem Int Edit, J Biol Chem, Blood and Astrophys J, although their JIFs are not listed on
top, there is no doubt about their visibility and influence among all the journals.
Table 1 Average difference rate of ranks by two bibliometric indicators at different top percentage levels





































All 55.1 24.3 74.9 46.0 14.6 65.4 33.0 8.1 51.5 6.5 0.9 21.6
Chemistry 78.6 21.9 90.9 61.9 14.3 80.2 45.1 3.9 59.7 10.8 3.8 26.8
Computer 63.8 24.3 79.9 54.8 29.6 73.7 38.9 14.1 61.7 11.7 1.9 31.8
Engineering 62.0 23.5 77.8 48.4 10.8 62.6 31.0 6.3 48.6 6.1 0.7 19.0
Materials 62.3 27.8 73.7 53.3 16.5 68.9 38.4 6.5 55.5 7.1 1.3 19.4
Physics 79.7 28.8 95.9 69.2 27.2 87.1 58.8 18.0 73.8 19.6 4.2 38.5
All represents all subjects
Chemistry includes: Chemistry, Analytical; Chemistry, Applied; Chemistry, Inorganic & Nuclear; Chem-
istry, Medicinal; Chemistry, Multidisciplinary; Chemistry, Organic; Chemistry, Physical
Computer includes: Computer Science, Artificial Intelligence; Computer Science, Cybernetics; Computer
Science, Hardware & Architecture; Computer Science, Information Systems; Computer Science, Interdis-
ciplinary Applications; Computer Science, Software Engineering; Computer Science, Theory & Methods
Engineering includes: Engineering, Aerospace; Engineering, Biomedical; Engineering, Chemical; Engi-
neering, Civil; Engineering, Electrical & Electronic; Engineering, Environmental; Engineering, Geological;
Engineering, Industrial; Engineering, Manufacturing; Engineering, Marine; Engineering, Mechanical;
Engineering, Multidisciplinary; Engineering, Ocean; Engineering, Petroleum
Materials includes: Materials Science, Biomaterials; Materials Science, Ceramics; Materials Science,
Characterization & Testing; Materials Science, Coatings & Films; Materials Science, Composites; Materials
Science, Multidisciplinary; Materials Science, Paper & Wood; Materials Science, Textiles
Physics includes: Physics, Applied; Physics, Atomic, Molecular & Chemical; Physics, Condensed Matter;
Physics, Fluids & Plasmas; Physics, Mathematical; Physics, Multidisciplinary; Physics, Nuclear; Physics,
Particles & Fields
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Now, we consider the situation in a specific subject. Table 3 shows the journals in
Physics whose average JIIIs or average JIFs ranked in top 10 from 2005 to 2009. All the
journals are included in JCR for at least 3 years from 2005 to 2009. From the results, we
can see that there are some journals ranked in top 10 according to their JIIIs, although their
JIFs are not very high. This also happened when we consider the overall situation of all
subjects as mentioned above. For example, Phys Rev Lett and Appl Phys Lett are recog-
nized as two of the most prestigious journals in the field of Physics, but their JIFs ranked
only the 14th and the 32nd respectively. On the other hand, there are some journals, which
are ranked in top 10 according to their JIFs, but their JIIIs are not high. From further
analysis, we found that it may be because of their multidisciplinary nature for a few
Table 2 Top journals whose average JIIIs or average JIFs ranked top 20 in all journals of JCR in
2005–2009
Journal title Years AJIII AJIII rank AJIF AJIF rank
Nature 5 35.370 1 30.124 10
New Engl J Med 5 34.225 2 48.994 2
Science 5 33.207 3 29.035 12
P Natl Acad Sci USA 5 21.294 4 9.657 126
Cell 5 21.118 5 30.183 9
Lancet 5 19.852 6 27.497 15
JAMA-J Am Med Assoc 5 17.399 7 26.567 16
J Am Chem Soc 5 17.311 8 7.934 166
Phys Rev Lett 5 16.748 9 7.203 196
J Clin Oncol 5 16.183 10 15.168 48
Angew Chem Int Edit 5 15.531 11 10.513 100
J Biol Chem 5 15.492 12 5.618 293
Nat Genet 5 15.389 13 28.014 13
Circulation 5 14.464 14 12.948 76
Blood 5 14.250 15 10.477 101
Nat Med 5 13.420 16 27.707 14
Astrophys J 5 12.812 17 6.505 225
Chem Rev 5 12.784 18 25.846 19
Nat Rev Mol Cell Bio 5 11.937 19 34.150 4
Nat Immunol 5 11.792 20 26.388 17
CA-cancer J Clin 5 11.629 21 68.932 1
Nat Rev Cancer 5 10.581 24 30.553 8
Nat Rev Immunol 5 10.347 26 29.941 11
Annu Rev Immunol 5 8.972 41 44.316 3
Nat Rev Neurosci 5 8.041 46 24.190 20
Rev Mod Phys 5 7.430 59 33.859 5
Physiol Rev 5 7.316 62 32.498 6
Annu Rev Biochem 5 6.886 71 32.212 7
Annu Rev Neurosci 5 4.728 146 26.004 18
In 2005–2009, there are 7835 journals included in JCR, 6436 of which are included in JCR for at least
3 years
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journals. But this situation mostly happened to those journals published annual and
quarterly, and most articles are reviews from famous scientists in that area. So, it may be
easy for these journals to achieve high JIFs, but it’s difficult for these journals to achieve
high JIIIs, because they can not get too many citations due to their fewer issues per year.
The analysis of the subjects Chemistry, Computer, Engineering, and Materials also
found a similar phenomenon. Therefore, just as described above, only one journal has both
high average citation per paper and high total citations can obtain high JIII, which means
that it has high integrated impact.
The 80/20 rule and the Garfield’s Law of Concentration of journal citation have long
been verified by empirical data. They can also be verified by the following data. Table 4
analyzed the ratio of top journals’ TYC over total journals’ TYC according to different
indicators. From Table 4, we can see that the distribution of citations generally agrees with
the Garfield’s Law of Concentration of journal citation by using the JIII, JIF and TYC
method. When ranked by the JIII, the 80/20 rule is clearly seen for all journals.
As you may have noticed, the ratios in the filed of Computer at 20% are especially low.
This may be derived from the fact that conferences are the major vehicle for communi-
cation in the filed of Computer; journals do not cover extensively the output or the
citations.
Another interesting thing we found is that the citation percentage of top journals
decreases, especially for all journals, no matter which indicator has been used (Fig. 1).
This may be an interesting topic worthy of further study.
Table 3 Top journals whose average JIII or average JIF ranked top 10 in JCR Physics journals in
2005–2009
Journal title Years AJIII AJIII rank AJIF AJIF Rank
Phys Rev Lett 5 16.748 1 7.203 14
Appl Phys Lett 5 10.169 2 3.796 32
Nat Mater 5 9.550 3 21.511 3
Phys Rev B 5 9.365 4 3.252 42
Phys Rev D 5 9.098 5 4.883 24
Adv Mater 5 7.710 6 8.353 12
Rev Mod Phys 5 7.430 7 33.859 1
J High Energy Phys 5 6.971 8 5.678 21
J Chem Phys 5 6.342 9 3.118 46
Phys Lett B 5 5.703 10 4.730 26
Phys Rep 5 4.657 13 15.487 4
Nat Phys 5 3.965 17 14.757 5
Nat Photonics 3 3.882 19 23.926 2
Rep Prog Phys 5 2.719 26 10.668 9
Mat Sci Eng R 5 1.844 51 13.497 6
Surf Sci Rep 5 1.766 56 13.071 7
Adv Phys 5 1.574 67 12.968 8
Annu Rev Fluid Mech 5 1.562 68 9.816 10
In 2005–2009, there are 366 journals included in Physics in JCR (see notes of Table 1), 315 of which are
included for at least 3 years
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Conclusions
The ISI’s JIF, as the most popular indicator for journal evaluation, has received great
attention from the scientific community. But its shortcomings also attract more and more
dispute. Many papers analyzed the JIF method and have proposed new indicators to
overcome the JIF’s drawbacks.
In this paper, a new indicator, the JIII has been proposed. The JIII is based on JCR data,
and takes into account one journal’s average citations per paper, total citations, and the
average level of all journals’ average citations per paper and total citations. We are trying
to characterize the integrated impact of journals. The multivariate comparisons with other
bibliometric indicators show that there are some interesting properties of the new index.
Using the JIII, it is easy to find those journals whose JIFs are not very high, but actually
with good integrated impact. The JIII reflects the integrated impact of a journal relative to
the average level of all compared journals, thus it provides a way to measure the relative
position of a particular journal in all compared journals.
Table 4 Percentage of citations received by top journals ranked by different bibliometric indicators

























All 2003 38.7 55.3 57.2 55.4 68.5 70.2 73.5 81.7 82.8 93.1 95.4 95.8
2005 36.4 53.0 55.3 53.0 67.1 68.7 71.8 80.8 82.0 92.1 95.1 95.5
2007 33.6 50.5 52.8 49.0 65.1 66.8 69.4 79.5 80.7 91.9 94.9 95.3
2009 30.0 49.2 51.1 47.2 63.6 65.5 67.6 78.7 79.8 91.7 94.9 95.3
Chemistry 2003 21.9 49.8 50.5 37.2 64.2 65.8 61.1 79.0 80.3 91.1 94.4 95.3
2005 22.5 48.5 50.2 40.8 63.4 64.9 62.8 79.6 80.7 91.7 94.8 95.6
2007 21.9 46.7 48.8 37.9 63.1 64.3 65.5 80.0 81.0 92.8 95.0 95.6
2009 22.8 45.0 47.1 40.0 61.3 63.6 63.2 79.2 80.4 92.1 95.2 95.8
Computer 2003 19.5 31.5 34.8 33.3 46.3 48.4 55.2 61.7 64.7 81.4 88.3 89.1
2005 18.9 45.2 48.0 28.2 54.0 58.3 43.3 69.8 71.4 64.8 90.3 91.0
2007 26.1 36.7 37.6 41.1 48.0 50.3 54.3 65.0 66.8 81.9 88.1 89.0
2009 15.8 28.5 30.0 28.7 43.1 45.4 51.4 63.0 64.4 80.5 87.7 88.7
Engineering 2003 25.7 39.9 41.9 43.0 56.3 58.4 63.2 74.1 75.2 88.1 92.8 93.4
2005 27.2 39.6 41.8 42.0 57.5 59.1 64.0 74.0 75.1 89.6 93.2 93.8
2007 29.0 41.4 43.8 45.3 59.5 60.3 67.1 76.1 76.9 91.1 93.9 94.4
2009 26.4 39.8 41.6 41.5 56.3 58.7 63.0 75.0 75.9 91.7 94.1 94.6
Materials 2003 24.1 38.1 43.7 37.8 59.5 63.7 61.1 79.4 80.8 92.2 95.3 95.6
2005 29.5 43.1 45.6 44.1 61.7 65.2 62.6 81.1 83.0 92.8 96.3 96.5
2007 33.4 45.2 48.6 47.3 63.9 67.2 68.7 82.7 84.2 95.3 96.6 96.9
2009 25.5 49.1 53.0 50.8 67.0 70.6 67.0 84.8 85.6 95.3 96.6 97.0
Physics 2003 18.0 56.6 58.2 35.1 68.2 69.4 65.8 78.8 81.8 90.2 95.6 96.2
2005 17.2 54.3 56.1 35.9 64.7 68.1 64.0 78.8 81.1 89.1 95.7 96.1
2007 17.9 51.9 54.6 34.4 63.9 66.6 62.7 78.5 81.0 89.6 95.8 96.2
2009 17.2 50.0 53.8 29.7 65.5 68.1 61.7 80.7 82.5 89.2 95.7 96.2
Subject area has been defined in Table 1
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In addition, the idea of the JIII is not limited to journal evaluation. For example, the JIII
can be also used to evaluate the academic impact of different regions, institutions and
authors if we treat different regions, institutions or authors as journals. The idea of the JIII
provides a new possible dimension for scientific evaluation although we may need to
consider other specific factors for different objects.
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